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Introduction
Forming long-term partnerships with customers and suppliers often creates a competitive advantage for the firm due to resource sharing, easing financing constraints, and encouraging investment in relationship-specific capital. Consistent with these advantages, Allen and Phillips (2000) find that the formation of product market relationships results in increased stock prices, investment, and operating performance. Additionally, Chan, Kensinger, Keown, and Martin (1997) find a positive stock price reaction around the announcement of strategic alliances and find that knowledge and information sharing contribute to the observed positive abnormal returns. Finally, several papers show that supply partners often provide valuable capital to constrained trade partners in the form of trade credit financing (Biais and Gollier (1997) ; Petersen and Rajan (1997) ).
While significant relationships with customers and suppliers can be beneficial, they also increase the firm's exposure to their counterparty's risk. Customers and suppliers often represent significant stakeholders in a firm's operations, particularly if the firms transact on a repeated basis and/or exchange large volumes of goods. Indeed, research shows that economically linked firms have predictably linked stock returns (Cohen and Frazzini (2008) ). Further, the prior literature shows that firms are exposed to their supply partners' negative credit events. When major customers enter bankruptcy, the firm suffers negative stock returns and an increase in CDS spreads (Hertzel, Li, Officer, and Rodgers (2008) ; Jorion and Zhang (2009); Boone and Ivanov (2012) ). These observations lead to two important and unanswered questions in the literature. First, which specific characteristics of the trade relationship make the firm more vulnerable to negative spillovers from their supply chain partners? Second, if managers understand these vulnerabilities can they design a contract to mitigate exposures to negative events?
To answer these questions we develop a dataset of supply chain links using material contract disclosures from SEC filings. Regulation S-K requires publicly filing firms to dis-close contracts with suppliers and customers if the transactions represent purchases or sales that are material to the filer. Therefore, our setting captures economically significant product market relationships that are most likely to influence firm value. Further, we observe the detailed terms of trade, which allows us to identify whether managers anticipate negative supply chain spillovers ex ante and mitigate those spillovers with contractual mechanisms.
To illustrate the effect that contractual terms of trade can have on the transmission of shocks along the supply network, consider the supply contracts between LaJolla Pharmaceutical and BioMarin and LaJolla Pharmaceutical and Abbott Laboratories, shown in Figure 1 . On February 12, 2009, LaJolla Pharmaceutical announced that its leading drug candidate, Riquent, failed its Phase 3 clinical trials. The news resulted in a 90% decline in the value of LaJolla's stock. At the time of the announcement, LaJolla had material supply contracts with both BioMarin and Abbott Laboratories, but BioMarin was significantly more exposed to a negative spillover. Specifically, the supply contract with BioMarin required a $15 million upfront payment to LaJolla for the marketing rights of Riquent. In contrast, the contract with Abbott Laboratories did not involve upfront payments. As shown in Figure 1 , variation in the terms of trade resulted in differential equity market reactions; BioMarin stock declined in value by approximately 35%, while the stock of Abbott Laboratories was largely unaffected.
The above example illustrates our primary hypothesis: can features of the inter-firm supply agreement impact the relative exposure of firms to supply chain risk? To test this hypothesis, our empirical strategy separates the firm's linked counterparties into two classes based on the level of exposure the firm has to their counterparty's risk. The first group includes upstream or downstream relationships governed by contracts that restrict the firm's exposure to counterparty risk. The second group includes counterparties that do not face restrictive contractual clauses, and therefore the firm is more exposed to spillovers. We then construct long-short equity portfolios for the firm based on the We rely on economic theory to identify three specific channels that can cause counterparty risk to be priced in market returns: credit exposure, product quality risk, and redeployability risk. First, firms can be exposed to the financial risk of their supply chain counterparties if they provide credit to their suppliers or customers when exchanging goods or services. Since trade creditors typically hold subordinate, unsecured claims on the debtor's assets, they face significant downside risk in the event their supplier or customer enters bankruptcy. In addition to the potential loss of trade credit exposures, financially distressed counterparties can have a significant impact on the firm's future operations. For example, a distressed customer may reduce their demand for the firm's products and a distressed supplier may reduce the supply of important raw materials. If it is costly for the firm to fill the supply and demand from alternative trade partners, the firm will have a higher exposure to their counterparty's financial distress.
We test whether the financial risk of supply chain counterparties is incorporated in the firm's equity price using three proxies: the absence of financial covenants in the contract, the extension of trade credit, and whether the counterparty has a speculative grade credit rating. Costello (2013) shows that financial covenants in supply contracts require counterparties to maintain a minimum level of financial performance. Violation of a financial covenant indicates that the party is in default and must cure the default or pay damages.
Therefore, a firm that contractually requires their suppliers and customers to maintain financial performance standards should be more protected from financial counterparty risk than a firm that does not. We also test whether trade relationship includes explicit financing terms. If the firm serves as a creditor to their suppliers by advancing funds before receiving goods or to their customers by allowing them to pay late, they should be more exposed to financial counterparty risk than firms that do not act as creditors to their partners. Finally, if the firm enters trade relationships with speculative grade counterparties, they likely to be more exposed to financial risk than if the firm has trade relationships with investment grade counterparties. We provide evidence that the firm's exposure to credit risk is recognized by market participants; large credit exposures through inter-firm loans results in predictably linked stock returns. We also show that market participants understand the role of financial covenants in mitigating the firm's exposure to linked firms' credit risks. The firm's stock returns are less correlated with their supply partner when the contract has protective covenants than then the contract does not have protective covenants. We do not find that contracting with speculative grade trade partners impacts risk premiums.
The second channel of counterparty risk that we investigate is product quality risk.
Firms can be exposed to product quality risk because their suppliers are better informed about the quality of inputs and effort used in production. Since it may be costly for firms to distinguish between low and high quality products, suppliers will have an incentive to shirk on product quality (Titman (1984) ; Maksimovic and Titman (1991) ). Even absent incentive conflicts, supply chain glitches due to production problems can impose significant costs on the firm if their supplier cannot meet expectations (Hendricks and Singhal (2003)).
It is important to note that firms are primarily exposed to product quality risk through their suppliers, rather than through their customers. Therefore, we expect that a shock to a supplier's product quality will have a greater impact on the firm's returns than a shock to the customer's product quality. To test the product quality channel, we investigate whether product warranties mitigate product quality risk. Specifically, if product warranties provide insurance in the event the product breaks down, firms should have a lower sensitivity to their supplier's risk when their contracts require suppliers to provide warranties. Consistent with this hypothesis, we find that the predictability of customers'
return following shocks to their suppliers is reduced when the contract includes product warranties, while the predictability of suppliers' returns in response to shocks to their customers is not impacted.
The final channel of counterparty risk is redeployability risk. If the exchange between the firm and its suppliers and customers requires investments in relationship specific assets, the firm may find it difficult to find a replacement trade partner. Therefore, the counterparty's economic health may not only impact current credit exposures, but may also impact the firm's ability to source raw materials and to generate revenue in the future.
We use two empirical proxies to capture firms that are more exposed to redeployability risk. First, we determine whether the firm makes a significant investment in capital related to the exchange. This information is taken from the investment requirements identified in the contract. If the firm makes a capital investment, it is more exposed to the counterparty's returns since it is costly to switch to an alternative partner. Second, we measure the concentration index of the counterparty's industry. If the firm's suppliers or customers operate in highly concentrated industries, it is more difficult to switch to alternative supply partners than if their partners operate in dispersed, competitive industries.
We provide evidence that counterparty risk due to relationship-specific investments commands a risk premium. However, we do not find that contracting with a customer or a supplier in a concentrated industry exposes the firm to additional risk.
Our evidence is consistent with the hypothesis that three types of supply chain risks -financial risk, product quality risk, and redeployability risk -exacerbate the firm's exposure to negative spillovers. Further, our evidence shows that supply chain risks can be mitigated through contractual features. However, we recognize that our inferences could be challenged by two threats. First, one might observe higher return predictability among linked firms due to a common economic shock, rather than due to the transmission of financial, product quality, or redeployability risk from the contractual counterparty. Second, it is possible that an omitted variable determines both the propensity of firms to include contractual features and the correlation in stock returns. We mitigate these threats in three ways. First, we conduct a placebo test for the return predictability of linked firms in the period before they form a contractual relationship. We do not observe linked returns during this placebo period, indicating that the results are not merely a reflection of a correlation in cash flows rather than a contractual exposure. Second, we conduct an event study around the press release announcing the supply partnership and an event study around the disclosure of the full supply contract. The evidence suggests that market participants price contractual features only at contract disclosure date, when the specific terms of trade are publicly available. This mitigates the concern that an omitted variable drives both the use of contractual clauses and the correlation in stock returns. Finally, we include firm fixed effects in the analyses and draw inferences from the sub-sample of firms that have contracts both with and without contractual protections.
We show that the return predictability results only hold for the contracts with contractual features, even when controlling for time-invariant firm characteristics. Overall, these tests mitigate the concerns than an omitted variable drives the results.
We contribute to the literature on return predictability across economically linked firms. Cohen and Frazzini (2008) was the first paper to document that limited attention on the part of investors leads to predictable stock returns for linked firms: stock prices underreact to negative (positive) news involving related firms which in turn generates negative (positive) subsequent price drift. Menzly and Ozbas (2010) document that the cross-predictability along the supply chain at the firm level is also present at the industry level, with equity returns of industries predicted by past equity returns of upstream and downstream industries in the United States. Shahrur, Becker, and Rosenfeld (2009) extend this analysis to developed markets around the world and also find that stock returns from downstream industries lead stock returns on supplier industries. This paper deviates from the previous literature on return predictability by integrating the role of contractual relationships between firms and their suppliers and customers. Specifically, if maintaining significant supply chain relationships increases the firm's exposure to various risks, firms should be able to design contractual relationships to mitigate some of this exposure. Investigating the role of the contractual relationship on equity return predictability is the primary contribution of our paper.
Our second contribution is to provide evidence on the channels of supply chain risk exposures. While prior studies focus only on the existence of customer-supplier links, our research setting allows us to exploit variation in exposures to financial, product, and redeployability risk. The benefit of our research setting is threefold. First, the disclosure requirements apply to both upstream and downstream relationships; thus, we are able to test whether the source of counterparty risk from suppliers differs from the source of counterparty risk from customers. Second, since firms are required to disclose sup-ply contracts in their entirety, we are able to test whether contractual provisions such as covenants, product warranties, relationship specific investments, and financial exposures impact the perceived level of counterparty risk from supply chain partners. Third, the contracts allow us to identify relationships with suppliers and customers that are material enough to influence operations and are likely to have a salient effect on the firm's market value.
The rest of the paper is organized as follows. We describe the sample construction in Section 2. Section 4 demonstrates the basic return predictability results, and outlines how differences in return predictability are used to test for sources of risk premia. We investigate three sources of counterparty risk in Section 5, and study the robustness of the results in Section 6. Section 7 concludes.
Data

Sample Selection and Descriptive Statistics
We construct our upstream and downstream relationships from material contracts filed with the SEC. Regulation S-K of the Securities Act of 1933 requires publicly filing companies to disclose supply contracts, in their entirety, as exhibits to 10-Ks, 10-Qs, or 8-Ks.
Contracts must be disclosed if they represent a material portion of the filer's purchases or sales during the fiscal year. We begin by searching SEC filings for exhibits with "Supply"
or "Procurement" in the title and "Buyer" and "Supplier" or "Seller" in the first para- Frazzini (2008) , firms are required to report the identity of any customer which represents more than 10% of total reported sales, which tilts the sample toward large customers.
In our sample, both suppliers and customers are required to file supply contracts if the contract constitutes a material part of their business. Thus, while our sample is still tilted toward large cap stocks, the size distribution of customers and suppliers is more similar.
In Panel C we report the sample properties of contractual features of interest. The most prevalent contractual features are financial covenants (in 35% of contract-month observations on average), deferment of payment by the customer (70%), and product warranties (54%). In contrast, the customer extends a loan to the supplier in only 3.6% of contract-month observations on average, and only 28% of contracts require the supplier to make relationship-specific investments. It is also interesting to note that in 75% of observations the supplier has a speculative grade credit rating, in 80% the customer has a speculative grade credit rating, and in 58% both counterparties to the contract have speculative grade credit rating.
Determinants of Contractual Features
As discussed in the introduction, a possible concern with our research design is that firms that have contractual protections are inherently different from firms that do not have contractual protections. For example, firms that demand financial covenant protections in their supply contracts might be more resilient to their supply chain exposures than firms that are unable to demand financial covenant protections. Therefore, an omitted variable (financial resiliency) would explain the mitigated response to supply shocks rather than the inclusion of covenant protections themselves.
To shed light on this issue, we compare the characteristics of firms that have contractual protections to those that do not have contractual protections, reported in Tables 2   and Table 3 . Contractual features that exacerbate the firm's exposure to counterparty risk include the extension of trade credit or loans, the investment in relationship specific investments, and entering into a contract with a speculative grade counterparty. Therefore, we should observe more pronounced return predictability for firms that have contracts with these features. A plausible alternative explanation for a more pronounced correlation in returns is that the firm has poor bargaining power and/or is financially weak; these may be likely to enter contracts where they are more exposed to risk (due to their weaker bargaining power) and may be more vulnerable to negative shocks.
The statistics reported in Table 2 do not support this alternative concern. Specifically, firms that offer trade credit and loans and firms that make relationship specific investments are larger, older, and more profitable than firms that do not have contracts that exacerbate counterparty risk. We also do not find any statistical differences in the relative size or the relative market power of firms in contracts with clauses that exacerbate risk versus contracts without clauses that exacerbate risk. Overall, we conclude from Table 2 that an omitted variable related to bargaining power or financial strength is unlikely to explain our results.
In Table 3 , we investigate differences in the characteristics of firms that have contractual features mitigating counterparty risk versus firms that do not. Contractual features that mitigate the firm' exposure to counterparty risk include financial covenants and product warranties. We expect that these features should mitigate the firm's exposure to counterparty events. However, a plausible alternative explanation for a less pronounced return predictability is that the firm has stronger bargaining power or greater financial strength. If these firms are able to demand favorable contracts that protect them from risk and they are more resilient to economic shocks, our inferences could be threatened.
The statistics reported in Table 3 show that buyers that have financial covenant protections are larger and older than buyers that do not have financial covenant protections.
Further, sellers who have covenant protections are marginally larger than sellers who are not protected by covenants. However, we find that firms with covenant protections have lower market shares (HHI), and there is no significant difference in the relative size or the relative market power of buyers and suppliers in contracts with covenants versus contracts without covenants (Buyer/Supplier Size and Buyer/Supplier Mkt. Power). We also find that buyers that request product warranties are smaller, younger, and less profitable than buyers that do not have warranty protections. Overall, the evidence indicates that differences in the relative market power of the contracting parties are unlikely to explain our results. To further ensure that omitted firm characteristics are not driving our results, we perform supplemental tests using firm fixed effects.
Event Study
In order for stock returns to reflect the firm's exposure to supply chain risk, two conditions must be met. First, the information needs to be available to investors, and second, the information needs to be salient enough for investors to process. Therefore, we should only expect market participants to reflect the differences in the firm's relative exposure to counterparty risk when the information about the detailed trade relationship becomes available. If market participants reflect this information before detailed trade contracts are disclosed, then either (1) details of the contract are leaked to some investors before the contract disclosure date or (2) non-contract-specific characteristics, such as the firm's market power or industry norms, explain the correlation in returns, rather than the contractual features themselves.
To explore these issues, we collect the date of the press announcement that reveals that the firms are entering into a supply agreement. The press announcement typically only reveals the name of the counterparty, the product that will be exchanged, and the date that the contract will commence. Other details of the trade relationship are not available until the entire contract is disclosed in the 10K at the end of the fiscal year. To collect press announcement dates, we search LexisNexis for news articles with both the buyer's and supplier's names. We manually check the results of our search to ensure that (1) the press announcement refers to the contract in our sample and (2) the press announcement occurs before the contract disclosure date. (1) and (4) of Panels A and B, we compute abnormal returns for the event dates, controlling only for industry fixed effects. Our results indicate that there are significant abnormal returns to customers announcing their partnership with a major supplier. The abnormal returns are realized on both the press release date and the contract filing date. However, we do not document abnormal returns to suppliers who announce their partnership with a major customer. This evidence highlights one of the important contributions of our research setting; previous studies document supply chain links using the major customer database in Compustat, which only provides information about downstream relationships. However, we show that disclosing information about upstream relationships results in significant abnormal returns to the filing firm.
Next, we conduct an event study analysis of the press release date and the date that the full contract was disclosed in a public filing. If market participants use the information in contracts to identify the firm's relative exposure to counterparty risk, we should only observe market reactions to contractual features at the contract filing date, rather than at the press announcement date. Overall, we show that information about the contractual features is only impounded in returns at the contract filing date, rather than at the press release date. Suppliers that obtain loans from their customers exhibit more negative abnormal returns at the contract filing date. 3 Further, customers who have covenant protections exhibit more positive abnormal returns at the contract filing date. Columns 4-6 report that none of the contractual features impact the firm's returns on the press release date. 4 The evidence provided in Table 4 is consistent with our prediction that investors 3 Our prediction regarding the direction of abnormal returns for suppliers receiving loans from customers is, ex ante, ambiguous. On one hand, receiving additional capital could be beneficial if it allows the seller to invest in positive NPV projects. On the other hand, Costello (2014) shows that sellers receiving loans are financially weak. If the loan provides information to investors on the financial health of suppliers, the return could be negative. 4 We omit the indicator for the speculative grade counterparty in Panel A as, for the press release sample, are responding to information about the specific contractual terms, rather than to more general information about the buyer-supplier link.
Return Predictability, Limited Attention and Counterparty
Risk
In this Section, we describe how return predictability can be used to test which channels of counterparty risk are priced in market returns. Under the limited attention hypothesis of Cohen and Frazzini (2008) , stock prices underreact to information about related firms, creating return predictability across assets. Investor limited attention has implications for return predictability if two conditions are satisfied: information overlooked by investors is both (1) salient and (2) available before prices evolve. In this paper, we argue that contractual features that reduce counterparty risk also reduce the saliency of information about linked firms for the firm's own stock return. Thus, by testing the impact of contractual features on return predictability, we can identify whether different sources of counterparty risk command a risk premium.
To test for return predictability, we study quarterly returns on calendar time portfolios formed by sorting stocks on their lagged counterparty returns. We consider two strategies: one based on the transmission of shocks from customers to their suppliers, "upstream momentum", and one based on the transmission of shocks from suppliers to their customers, "downstream momentum". Since some firms in our sample have multiple customers (suppliers) over many periods, we construct the customer (supplier) return for a given firm as the equal-weighted portfolio return of all the customers (suppliers) of the firm at a given date. At the beginning of each month, we rank stocks in ascending order based on the customer (supplier) returns between months t − 4 and t − 1, and assign them all of the customers are of speculative grade. In Column 6 of Panel A, the loan indicator is omitted as all of the suppliers for whom we have balance sheet information (EBITDA and sales) do not receive loans from their customers.
to one of five quintile portfolios. All stocks are value-weighted within a given portfolio, and the portfolios are rebalanced every calendar month to maintain value weights.
We construct the downstream (upstream) momentum strategy as the zero cost portfolio that holds the top 20% high customer (supplier) return stocks and sells short the bottom 20% low customer (supplier) return stocks. Since these investment rules are based entirely on observable, lagged returns, they should earn zero abnormal returns in a fully efficient market. On the other hand, positive portfolio abnormal returns in excess of traded factor exposure following positive customer (supplier) returns are indicative of the presence of upstream (downstream) momentum and, hence, underreaction to news about linked firms. Since the opposite is true for negative news, a long-short portfolio that sorts on customer (supplier) news should generate positive returns.
In Table 5 , we report the average excess return to the long-short upstream ( for the four factor model at a quarterly horizon, and 1.88% for the five factor model. The results show that, even after controlling for past returns or a reversal measure of liquidity, high (low) upstream momentum stocks earn high (low) risk-adjusted subsequent returns.
There are two potential (not mutually exclusive) explanations for the failure of the downstream momentum strategy to generate significant returns: either the investors react in a timely manner to news about a firm's suppliers (so that the information is incorporated immediately into the firm's stock return), or investors are unaware of the suppliers of the firm (so that the information about the supplier is never incorporated into the stock return). The results in Section 5 give credence to the former explanation, since downstream momentum is present when the contract does not protect the customer from exposure to the supplier. It is worth noting that, although the downstream momentum strategy does not generate statistically significant returns, augmenting the factor model with the Carhart (1997) momentum factor and the Pastor and Stambaugh (2003) liquidity factor has little effect in this case as well: the abnormal return on the long-short downstream portfolio is 0.59% for the four factor model and 1.19% for the five factor model.
The last column of Table 5 tests whether all of the excess returns to the long-short strategies are generated persistently by the same firms by including firm fixed effects. The inclusion of supplier fixed effects in the upstream momentum strategy increases the five factor alpha to 1.95% but does not impact the significance of the point estimate. Similarly, the inclusion of customer fixed effects in the downstream momentum strategy increases the five factor alpha to 1.56%. Thus, for a given supplier, market participants demand additional compensation for risk during months when the supplier's customers underperform and less compensation for risk during months when the customers outperform the customers of other suppliers.
We conclude this Section by investigating whether market participants perceive shocks from contractually-linked counterparties to be more detrimental than shocks from noncontractually-linked counterparties. We merge our dataset of contractually-linked counterparties with the major customer dataset used by Cohen and Frazzini (2008) and assume that any link not present in our dataset is non-contractual. We test for the impact of a contractual link by estimating the following model:
where rx t is the portfolio return in excess of the risk-free rate in month t, 1 Contract is the indicator variable of whether the relationship is contractual, FF it is the return on the i th hedging factor, and FF it × 1 Contract is the interaction between the factor return and the contract indicator variable. If contracts make customer-supplier relationships harder to terminate, return predictability will be higher for relationships created through contracts.
Thus, α 1 should be positive. Table 6 reports the returns for the upstream momentum (Panel A) and downstream momentum (Panel B) strategies, controlling for whether the relationship is contractual.
The existence of a contract between the two counterparties generates significant increases to the returns on the upstream momentum strategy, with the Fama and French (1993) abnormal return 2.11% points higher for contractually-linked counterparties. As with the baseline momentum strategy of Table 5 , adjusting the returns of the upstream momentum strategy by augmenting the factor model with Carhart (1997) momentum factor and the traded liquidity factor of Pastor and Stambaugh (2003) has a negligible effect on the results: having a contractual relationship raises the four factor alpha by 2.03% and the five factor alpha by 2.05% per quarter. Finally, the last column of Table 6 shows that return predictability is higher when the shocks originate from contractually-linked customers, even after controlling for supplier fixed effects. This suggests that for suppliers that have both contractual customers and non-contractual customers, return predictability only manifests through contractual links.
Panel B shows that all of the returns to the downstream momentum strategy are earned from contractually-linked firms (although the point estimate is insignificant). The point estimate on the contract indicator, however, does not change significantly when we include the Carhart (1997) momentum factor, the traded liquidity factor of Pastor and Stambaugh (2003) , or customer fixed effects in the regression specification.
To summarize, the results of this Section show that market participants demand compensation for the risk of shock transmission between trading partners. This compensation is higher when the shock is transmitted from customers to suppliers (upstream momentum) and if the two counterparties are linked through a contract. Thus, although there are beneficial aspects of product market relationships, there are also costs associated with the large legal obligations created through long term contracts. In the rest of the paper, we examine how contracts can be designed to mitigate these adverse effects.
Sources of Counterparty Risk
Financial exposure and credit risk
We begin by examining whether greater financial exposure through long-term contracts is priced in the equity market. As shown in Jorion and Zhang (2009) , unsecured claimholders of defaulting firms experience negative abnormal equity returns and increased CDS spreads following the credit default of major counterparties. In this Section, we examine whether this adverse effect on the firm's equity is priced ex-ante. We consider three sets of proxies for financial exposure through supply contracts: the absence of financial covenants in the contract, the extension of trade credit, and whether the counterparty has a speculative grade credit rating.
Costello (2013) shows that financial covenants are used in long-term supply contracts as early warning signs of a partner's financial distress. The most common covenants used in supply contracts require the contracting parties to maintain minimum levels of net worth or net income; such performance requirements mitigate financial exposure because covenant violations allow the non-defaulting party to demand immediate repayment and/or to exit the contract. Therefore, financial covenants allow firms to collect their claims before becoming an unsecured claim-holder in the event that their supply partner enters default. We test for the impact of financial covenants by estimating the following model: should be negative and α 0 should be positive. fixed effects has a negligible effect on the results: the abnormal return on the long-short portfolio of contracts without financial covenants is 2.8% for the five factor model with supplier fixed effects at a quarterly horizon, and the inclusion of covenants lowers that return by 4.3%. Thus, even though high (low) upstream momentum stocks earn high (low) risk-adjusted subsequent returns, the inclusion of financial covenants dramatically reduces these returns. This results suggest that equity markets perceive financial covenants as mitigating upstream counterparts risk. Because many suppliers have both contracts with and contracts without covenants, we are able to include firm fixed effects to capture within-firm variation in the contribution of covenants to counterparty risk. The results in column 5 indicate that firms are less exposed to risk only for their contracts with covenants.
Panel B of We test for the impact of trade credit by estimating the following model:
where 1 Trade Credit is the indicator of trade credit extended to the counterparty, rx t is the portfolio return in excess of the risk-free rate in month, and t, FF it is the return on the i th hedging factor. If financial exposure through trade credit commands an equity risk premium, α 1 and α 0 + α 1 should be positive, so that increased exposure increases the impact of negative news about customers (suppliers) on the supplier (customer) return.
Panel A of Table 8 reports the returns for the upstream momentum strategy, controlling for whether the payment from the customer to the supplier is deferred past the delivery date of the product. If payment deferral increases the seller's risk exposure, we expect it should impact the upstream momentum strategy. We do not find statistical support for this prediction in any of the specifications estimated. In Panel B of Table 8 , we report the impact of payment advances on the downstream momentum strategy. If advances increase the firm's exposure to supplier risk, we would expect more significant returns to the downstream momentum strategy for firms advancing funds to their sellers. We do not find statistically significant differences between exposures with trade credit advances versus exposures without trade credit advances. The results in Panels A and B suggest that trade credit exposures through deferrals and advances do not contribute to significant differences in counterparty risk. We hypothesize that the trade credit exposures for our sample are, on average, small or short in duration, which would mitigate exposures.
In Panel C, we report the returns for the downstream momentum strategy, controlling for whether the customer extends a loan to the supplier. 6 While loans are relatively in- 6 We omit the results for the upstream momentum strategy for brevity. Consistent with the theoretical frequent in our sample, the large financial exposure they create has a significant impactboth in economic and statistical terms -on the return the strategy that holds the top 50% high supplier return stocks and sells short the bottom 50% low supplier return stocks.
The Fama and French (1993) abnormal return to the downstream momentum strategy is 7.6% higher for contracts that feature a loan to the supplier. Augmenting the factor model with the Carhart (1997) momentum factor, the Pastor and Stambaugh (2003) liquidity factor, and customer fixed effects changes the point estimate of the effect but not its significance: extending a loan to the supplier raises the five factor alpha, controlling for customer fixed effects, by 10.9% per quarter. We note that most of the effect comes from the adverse impact on the abnormal return of the short leg of the portfolio: the abnormal return to holding the bottom 50% low supplier return stocks is 10.7% lower when the customer extends a loan to the supplier. Since the trade creditor is an unsecured claimant in bankruptcy, exposure through loans to suppliers with poor returns adversely impacts the customers' equity return.
Finally, we test whether financial exposures impact counterparty risk using information on the supply partners' credit ratings. Specifically, trading with supply partners that have speculative grade credit ratings should expose the firm to a higher level of financial risk since these firms have a higher probability of defaulting on their debt obligations.
Since the trade creditor becomes an unsecured claimant in bankruptcy, trading with highyield firms increases financial exposure, relative to trading with investment grade firms.
We test for the impact of credit risk by estimating the following model:
where 1 Speculative Grade is the indicator of the counterparty having a speculative grade credit rating (below BBB-on the S & P scale), rx t is the portfolio return in excess of the risk-free rate in month, and t, FF it is the return on the i th hedging factor. If finanpredictions, loans to the supplier do not impact the returns to the upstream momentum strategy.
cial exposure through exposure to credit risk commands an equity risk premium, α 1 and α 0 + α 1 should be positive, so that increased exposure increases the impact of negative news about customers (suppliers) on the supplier (customer) return. Specifically, we test whether contracting with a counterparty that has a credit rating that is lower than the firm's increases the abnormal return to the upstream or downstream momentum strategies. We find that the effect for the upstream momentum strategy is positive and statistically significant; for the downstream momentum strategy, the effect is positive but not statistically significant. 7 Thus, overall, investors in the equity market perceive contracts with lower quality counterparties as increasing firms' exposures to credit risk and are paid a risk premium for exposure to firms with lower rated counterparties. This is consistent with an ex-ante pricing of the negative return experienced by unsecured creditors of defaulting firms.
Product quality risk
Next, we examine whether exposure to product quality risk is priced in the equity market.
Firms can be exposed to product quality risk because their suppliers are better informed about the quality of inputs and effort used in production. If it is costly for customers to distinguish between high quality and low quality producers, the low quality suppliers have incentives to shirk on quality. Exposure to this type of risk can result in significant losses to the customer. For example, Hortaçsu, Matvos, Syverson, and Venkataraman (2013) find that automobile prices are significantly lower when suppliers cannot provide high quality service parts and maintenance. One way to curtail these costs is to purchase product warranties, which provide guarantees of product quality by granting the purchaser insurance against product defects.
Warranties can reduce product quality concerns in two ways. Spence (1977) argues that warranties serve a signaling role; high quality producers offer full insurance since their products are unlikely to break down. Therefore, customers can differentiate between high and low quality suppliers ex ante. Second, warranties promise a high level of product quality that is ex post verifiable. This verifiability reduces the suppliers' incentives to shirk ex post (Kambhu (1982) ; Cooper and Ross (1985) ). Based on these arguments, we expect that firms entering contracts with product warranties are less exposed to product quality risk than those entering contracts without product warranties.
In Table 10 , we test for the impact of product warranties by estimating the following model:
where 1 Product Warranty is the indicator variable equal to one if a product warranty is included in the contract, rx t is the portfolio return in excess of the risk-free rate in month, and t, FF it is the return on the i th hedging factor. If product warranties mitigate exposure to quality risk and product risk is priced in equity returns, then return predictability will be lower for relationships based on contracts with product warranties. Since product warranties protect the customer only, the inclusion of product warranties should impact the profitability of the downstream momentum strategy only. Thus, for the upstream momentum strategy, α 0 should be positive and α 1 should be zero. For the downstream momentum strategy, α 1 should be negative and α 0 + α 1 should be close to zero. Table 10 shows that product warranties do not impact the upstream momentum strategy. Since product warranties only protect the customer from product risk, they do not mitigate or exacerbate upstream momentum.
Consistent with predictions, Panel A of
In Panel B of Table 10 , we show that product warranties do have a significant effect on the profitability of the downstream momentum strategy. The Fama and French (1993) abnormal return to the downstream momentum strategy for customers not protected by product warranties is 1.64% per quarter, whereas the downstream momentum strategy for customers with product warranties decreases the return by 2.19%. Thus, the absence of product warranties is a priced source of risk for downstream momentum strategies, implying that market participants believe the product warranties mitigate input product risk. These results hold even after we augment the factor model with the Carhart (1997) momentum factor, the Pastor and Stambaugh (2003) liquidity factor, and customer fixed effects: the abnormal return on the long-short downstream portfolio of contracts without product warranties is 2.79% for the five factor model with fixed effects. The inclusion of product warranties reduces the five factor abnormal return by 2.69% per quarter, with both coefficients statistically significant.
It is important to note that financial covenants can also mitigate moral hazard risk related to product quality. Maksimovic and Titman (1991) show that financial distress may cause suppliers to shirk on product quality. Similarly, theory of the firm (Jensen and Meckling (1976) ) suggests that borrowers are likely to engage in risk-shifting when financial distress becomes more likely. Financial covenants counteract these incentives by transferring decision rights to the non-defaulting party in states of the world where incentive conflicts are high (Aghion and Bolton (1992)). Costello (2013) finds that financial covenants are more likely to be used to monitor counterparties when information asymmetry between customers and suppliers is high. The results of Table 7 are consistent with this interpretation as well, with financial covenants protecting customers from potential moral hazard on the part of their suppliers and vice versa.
Redeployability risk
The final source of counterparty risk that we address is the redeployability of assets. Redeployability risk arises when it is difficult to find alternative trade partners in the event that a linked party enters distress. We use two proxies to capture redeployability risk:
first, if the exchange between buyers and suppliers involves investments in relationship specific assets (RSIs), it becomes more costly to find alternative trade partners. Second, if the counterparty operates in a concentrated industry there are fewer substitute trade partners available.
Sunk investments in specific assets increases the costs associated with finding a replacement partner and thus increases the exposure of the investing party to the perfor- To capture RSIs, we determine the capital requirements, if any, from the supply contract. The contract provides information about capital requirements including property, plant, and machinery additions or improvements required to fill orders. The contract also provides information on which party to the contract funds these investments, therefore we classify RSIs as customer-specific or supplier-specific. Therefore, we predict that a customer-specific RSI will increase the customer's exposure to their supplier's risk, which a supplier-specific RSI will increase the supplier's exposure to their customer's risk.
We test for the impact of RSIs by estimating the following model:
where 1 Investment is an indicator variable equal to one if the firm invested in a contractuallyspecified RSI. If equity market participants RSIs as increasing redeployability risk, then α 1 should be positive. Table 11 Next, we develop a measure of the costliness of switching to an alternative trade partner based on the concentration index of the counterparty's industry. This measure captures the potential for the firm to find a replacement trade partner. For example, if the firm sells to customers in a concentrated industry, we predict that the firm is more exposed to counterparty risk since there are fewer opportunities to find alternative customers. This measure, however, is not unambiguous; a firm operating in a concentrated industry may be more resilient to shocks if, by exercising oligopolistic power, it can pass along losses to its end customers rather than to its trading partners.
In Table 12 , we test for the impact of contracting with a counterparty in a concentrated industry by estimating the following model: Overall, we provide some evidence that redeployability risk impacts the firm's exposure to their supply chain partners. The primary channel through which redeployability risk impacts returns is investments in RSIs. 8 6 Robustness Tests 6.1 Non-overlapping returns Table 13 reports the five factor abnormal returns including fixed effects on the long-short momentum strategies computed using non-overlapping observations of returns. More specifically, at the beginning of each quarter t, we rank stocks in ascending order based on the customer (supplier) returns over quarter t − 1 and assign them to one of five quintile portfolios. All stocks are value-weighted within a given portfolio, and the portfolios are rebalanced every calendar quarter to maintain value weights.
Panel A of Table 13 shows that the unconditional upstream momentum strategy still generates positive abnormal returns when non-overlapping returns are used. Consistent with the results for the overlapping returns sample, the presence of financial covenants lowers the quarterly return by 4.2%, which is both economically and statistically significant. The other contractual features do not retain the significance of the corresponding coefficients, although the point estimates remain largely unchanged. Thus, for example, deferred payments to the suppliers earn a positive risk premium, and contracting with customers in a highly concentrated industry earns a negative risk premium.
In Panel B of Table 13 , we see that the five factor abnormal return on the downstream momentum strategy is larger than in the overlapping sample specification, with abnormal returns of around 1.6% per quarter for the unconditional strategy. For contracts where the customer extends a loan to the supplier, the abnormal return increases by 7.05% per quarter, which is both economically and statistically significant. Likewise, product warranties decrease the transmission of shocks from suppliers to customers, with the abnormal return on the long-short strategy that is 5.8% lower for contracts with product warranties in place. Overall, these results suggest that contracting features mitigate shock transthese indices have a significant impact on the firm's abnormal returns.
mission between counterparties even if we measure the transmission channel using nonoverlapping returns.
Falsification test
In order to rule out the possibility that return predictability is a function of linked cash flows absent contractual relationships, we test whether the predictability in returns is present before the two counterparties enter into a contract. At the beginning of each calendar month t, we rank stocks in ascending order based on the returns over months t − 4 to t − 1 of their future customers (suppliers), and assign them to one of five quintile portfolios. All stocks are value-weighted within a given portfolio, and the portfolios are rebalanced every month to maintain value weights. We construct the downstream (upstream) momentum strategy as the zero cost portfolio that holds the top 20% high customer (supplier) return stocks and sells short the bottom 20% low customer (supplier) return stocks. Table 14 reports the five factor abnormal returns to this long-short strategy.
Panel A shows that, as predicted, the upstream momentum strategy fails to yield significant returns prior to the two parties entering into a contract. More importantly, characteristics of the future contract do not produce a significant spread in returns. Similarly, Panel B shows that the downstream momentum strategy does not generate significant returns prior to the two parties entering into a contract and that characteristics of the future contract do not produce a significant spread in returns.
Conclusion
This paper provides evidence that the design of supply contracts can mitigate the exposure of parties to the contract to their counterparties' risk events. Comparing contractual to non-contractual links, we find shocks are only transmitted through contractual links, consistent with contracts creating large legal obligations between the two parties.
The unique feature of our setting is that we observe detailed contractual features of the links between customers and suppliers, allowing us to disentangle the specific channels of shock transmission. We provide evidence that financial covenants and product warranties mitigate shock transmission, while trade credit and RSIs exacerbate the transmission of shocks. Finally, we show that equity markets efficiently incorporate the information about contractual features when it becomes publicly available.
More broadly, while prior literature has documented the beneficial aspects of close product market relationships, we show that there also costs associated with long term relationships. Indeed, Bodnar, Giambona, Graham, Harvey, and Marston (2011) find that 38% of risk managers cite long term contracts with customers as the most significant form of credit risk faced, and 23% cite long term contracts with suppliers. We provide evidence that managers can design contracts to mitigate these risks and are rewarded for well designed contracts by equity market participants. Counterparty characteristics, product market characteristics and macroeconomic conditions for contracts that include (column 2) and do not include (column 1) trade credit, include (column 5) and do not include (column 4) loans to the supplier, include (column 8) and do not include (column 7) relationship-specific investment, are with a speculative grade (columns 11 and 14) or investment grade counterparty (columns 10 and 13). Columns 3, 6, 9, 12 and 15 report if the differences are significant, with *** significant at 1%, ** significant at 5%, * significant at 10%. Counterparty characteristics, product market characteristics and macroeconomic conditions for contracts that include (column 2) and do not include (column 1) financial covenants and for contracts that include (column 5) and do not include product warranties (column 4). Columns 3 and 6 report if the differences are significant, with *** significant at 1%, ** significant at 5%, * significant at 10%. Table 4 : Contract Announcement Date Abnormal Returns. Five day cumulative abnormal returns around contract filing dates and the date of the first press release mentioning the contract. Abnormal returns are calculated relative to the market portfolio, using (−2, 2) day event window. "× Fin. Covenant" is the indicator of financial covenants in the contract, "× Payment Deferred" is the indicator of payment deferred past delivery date, "× Speculative Grade" is the indicator of a speculative grade customer (supplier) for the supplier (customer) panel; "× Product Warranty" is the indicator of product warranties in the contract; "× Investment" is the indicator of relationship-specific investment by the supplier; "× Conc. Industry" is the indicator of the customer (supplier) being in a concentrated industry. Regressions include industry (4 digit SIC code) fixed effects. Clustered (by year) standard errors shown in brackets. *** significant at 1%, ** significant at 5%, * significant at 10%. At the beginning of every calendar month, stocks are ranked in ascending order on the basis of the return of a portfolio of its publicly traded customers (suppliers) over the preceding three months. The ranked stocks are assigned to one of five quintile portfolios. All stocks are value weighted within a given portfolio, and the portfolios are rebalanced every calendar month to maintain value weights. Upstream (downstream) momentum refers to the impact of news about customers (suppliers) on the return of the supplier (customer). Alpha is the intercept on a regression of the quarterly excess return from the rolling strategy that holds the top 20% high customer (supplier) return stocks and sells short the bottom 20% low customer (supplier) return stocks. The explanatory variables are the quarterly returns from Fama and French (1993) mimicking portfolios, Carhart (1997) momentum factor, the Pastor and Stambaugh (2003) traded liquidity factor, and supplier (customer) fixed effects. Returns and alphas are in quarterly units. Newey-West standard errors (3 lags) in brackets. *** significant at 1%, ** significant at 5%, * significant at 10%. At the beginning of every calendar month, stocks are ranked in ascending order on the basis of the return of a portfolio of its publicly traded customers (suppliers) over the preceding three months. The ranked stocks are assigned to one of five quintile portfolios. All stocks are value weighted within a given portfolio, and the portfolios are rebalanced every calendar month to maintain value weights. Upstream (downstream) momentum refers to the impact of news about customers (suppliers) on the return of the supplier (customer). Alpha is the intercept on a regression of the quarterly excess return from the rolling strategy that holds the top 20% high customer (supplier) return stocks and sells short the bottom 20% low customer (supplier) return stocks. "× Contract" is the coefficient on the indicator variable of a contractual relationship between the customer and supplier. The explanatory variables are the quarterly returns from Fama and French (1993) mimicking portfolios, Carhart (1997) momentum factor, the Pastor and Stambaugh (2003) traded liquidity factor, and supplier (customer) fixed effects. Returns and alphas are in quarterly units. Newey-West standard errors (3 lags) in brackets. *** significant at 1%, ** significant at 5%, * significant at 10%. At the beginning of every calendar month, stocks are ranked in ascending order on the basis of the return of a portfolio of its publicly traded customers (suppliers) over the preceding three months. The ranked stocks are assigned to one of five quintile portfolios. All stocks are value weighted within a given portfolio, and the portfolios are rebalanced every calendar month to maintain value weights. Upstream (downstream) momentum refers to the impact of news about customers (suppliers) on the return of the supplier (customer). Alpha is the intercept on a regression of the quarterly excess return from the rolling strategy that holds the top 20% high customer (supplier) return stocks and sells short the bottom 20% low customer (supplier) return stocks. "× Payment Deferred (Advanced)" is the coefficient on the indicator variable of contractually-specified deferment (advance) of payment by the customer to the supplier on delivery; "× Loan Extended" is the coefficient on the indicator variable of a contractually-specified loan from the customer to the supplier. The explanatory variables are the quarterly returns from Fama and French (1993) mimicking portfolios, Carhart (1997) momentum factor, the Pastor and Stambaugh (2003) traded liquidity factor, and supplier (customer) fixed effects. Returns and alphas are in quarterly units. Newey-West standard errors (3 lags) in brackets. *** significant at 1%, ** significant at 5%, * significant at 10%. Calendar-time portfolio abnormal returns. At the beginning of every calendar month, stocks are ranked in ascending order on the basis of the return of a portfolio of its publicly traded customers (suppliers) over the preceding three months. The ranked stocks are assigned to one of five quintile portfolios. All stocks are value weighted within a given portfolio, and the portfolios are rebalanced every calendar month to maintain value weights. Upstream (downstream) momentum refers to the impact of news about customers (suppliers) on the return of the supplier (customer). Alpha is the intercept on a regression of the quarterly excess return from the rolling strategy that holds the top 20% high customer (supplier) return stocks and sells short the bottom 20% low customer (supplier) return stocks. "× Investment" is the coefficient on the indicator variable of contractually-specified investment by the supplier (customer). The explanatory variables are the quarterly returns from Fama and French (1993) mimicking portfolios, Carhart (1997) momentum factor, the Pastor and Stambaugh (2003) traded liquidity factor, and supplier (customer) fixed effects. Returns and alphas are in quarterly units. Newey-West standard errors (3 lags) in brackets. *** significant at 1%, ** significant at 5%, * significant at 10%. At the beginning of every calendar month, stocks are ranked in ascending order on the basis of the return of a portfolio of its publicly traded customers (suppliers) over the preceding three months. The ranked stocks are assigned to one of four quantile portfolios. All stocks are value weighted within a given portfolio, and the portfolios are rebalanced every calendar month to maintain value weights. Upstream (downstream) momentum refers to the impact of news about customers (suppliers) on the return of the supplier (customer). Alpha is the intercept on a regression of the quarterly excess return from the rolling strategy that holds the top 20% high customer (supplier) return stocks and sells short the bottom 20% low customer (supplier) return stocks. For the upstream (downstream) momentum portfolio, "× Conc. Industry" is the coefficient on the indicator variable of the customer (supplier) belonging to a high concentration industry. The explanatory variables are the quarterly returns from Fama and French (1993) mimicking portfolios, Carhart (1997) momentum factor, the Pastor and Stambaugh (2003) traded liquidity factor, and supplier (customer) fixed effects. Returns and alphas are in quarterly units. Newey-West standard errors (3 lags) in brackets. *** significant at 1%, ** significant at 5%, * significant at 10%. At the beginning of every calendar quarter, stocks are ranked in ascending order on the basis of the return of a portfolio of its publicly traded customers (suppliers) over the preceding quarter. The ranked stocks are assigned to one of five quintile portfolios. All stocks are value weighted within a given portfolio, and the portfolios are rebalanced every calendar month to maintain value weights. Upstream (downstream) momentum refers to the impact of news about customers (suppliers) on the return of the supplier (customer). Alpha is the intercept on a regression of the quarterly excess return from the rolling zero-cost portfolio that holds the top 20% high customer (supplier) return stocks and sells short the bottom 20% low customer (supplier) return stocks. The explanatory variables are the quarterly returns from Fama and French (1993) mimicking portfolios, Carhart (1997) momentum factor, the Pastor and Stambaugh (2003) traded liquidity factor, and supplier (customer) fixed effects. "× Fin. Covenant" is the indicator of financial covenants in the contract, "× Payment Deferred" is the indicator of payment deferred past delivery date, "× Speculative Grade" is the indicator of a speculative grade customer (supplier) for the upstream (downstream) panel; "× Product Warranty" is the indicator of product warranties in the contract. Alphas are in quarterly units. Newey-West standard errors (1 lag) in brackets. *** significant at 1%, ** significant at 5%, * significant at 10%. At the beginning of every calendar month, stocks are ranked in ascending order on the basis of the return of a portfolio of its publicly traded customers (suppliers) over the preceding three months. The ranked stocks are assigned to one of five quintile portfolios. All stocks are value weighted within a given portfolio, and the portfolios are rebalanced every calendar month to maintain value weights. Upstream (downstream) momentum refers to the impact of news about customers (suppliers) on the return of the supplier (customer). Alpha is the intercept on a regression of the quarterly excess return from the rolling zero-cost portfolio that holds the top 20% high customer (supplier) return stocks and sells short the bottom 20% low customer (supplier) return stocks. The explanatory variables are the quarterly returns from Fama and French (1993) mimicking portfolios, Carhart (1997) momentum factor, the Pastor and Stambaugh (2003) traded liquidity factor, and supplier (customer) fixed effects. "× Fin. Covenant" is the indicator of financial covenants in the future contract, "× Payment Deferred" is the indicator of payment deferred past delivery date, "× Speculative Grade" is the indicator of a speculative grade customer (supplier) for the upstream (downstream) panel; "× Product Warranty" is the indicator of product warranties in the contract. Alphas are in quarterly units. Newey-West standard errors (3 lags) in brackets. *** significant at 1%, ** significant at 5%, * significant at 10%. 
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